eCRrREFPIFIP ATICARAIC 
wi ba Wil TW PAE UW Ea 
RECEIVER 
Sensitivity, eo coe een eo eeereoeoeoeeoereeeeoee Less than 0,5 microvolt for 10 dk ‘Signal-plus- 
noise to noise ratio for SSB operation, 


SSB Selectivity, ..ceccccccrssccssvees 2,1 kHz minimum at 6 db down, 5kHz maximum at 
60 db down (3,395 MHz filter). 
(2:1 nominal shape factor at 60:6 db.) 
CW Selectivity (With SBA-301-2 CW 400 Hz minimum at 6 db down, 2,0 kHz maxi- 
Filter Installed). . ...c.cccccccccvccves mum at 60 db down, 
Input, . oo oe ccc c cece ee reeo eer eseeee Low impedance for unbalanced coaxial input, 
o' - a -” hitank fenmnAannn haadnhnna 
Mlpii AMPCUGMUE MUAUpUUlive 


g@bitput Impedance, . weeceercccecessccs 8 ¢ speaker, and 
ww 


— an . 9 ccndte actth lnaae than 1NO Atatartinn 
Power Output, oo eo eC oo wee eee ee ee eo oO © & Walls tM LESS Ullal LUO Miao Livils 
Spurious Response a Image and IF rejection better than 50 -db, 
WPULTIOUS RESPONSlse «© © 0 © oe ow ee ome ee eeee samag ; y 
Internal spurious signals below equivalent an- 
tenna input of 1 microvolt, 
TRANSMITTER 
wan. tr SSR: (AWa emicsion) 180 watt P.E.P. (normal 
DU FOWe!Y LNPpuls scene neers ereeeeeneeeees seis. {ASA emission, oMs ( 
voice: continuous duty cycle). 


RF Power Output. . .cccccccvssceveccses 100 watts on 80 through 15 meters; 80 watts 
- / on 10 meters (50 Q nonreactive load), 


Output Impedance, eoereoeven eee eee eee © 6 © oO 50 i to i) é with less nan a.i ive 
S:cillator Feedthrough Or Mixer Products.... 55 db below rated output, 
ed 
Harmonic Radiation. . ......cce ceeceece 45 db below rated output. 
SSAA A44UIAL =A EWG @ 8 ee ee eel ethlClC rmlUc Cl TCU ell el 


Transmit-Receive Operation, . . « essceceece SSB: PTT or VOX, 


CW: Provided by operating VOX from a keyed 
tone, using grid-block keying. 


CW Side-Tone, . 2. esccccrccerecsecese Inte 


rnally switched to speaker or headphones, 

Zan MATIT -.. wR A annnee mestan_mtnler INN ana trons 

mn Ww moae, ApPpryuaAmnarer LUUYU Updo LULIT, 

RMitneehena Tet .. . wg we ee ee as Hioh impedance with a rating of -45 to -55 db, 
WLICT IONE APlile «© «© eo ww eh oO oe ewe HHH SF £ D £ 


Carrier Suppression, . . 2 2» ese 50 db down from single-tone output, 


» 
td 
td 
td 
td 
° 
° 


Unwanted Sideband Suppression, . . . «+ ees 55 db down from single-tone output at 1000 
Hz reference, 


a~ a: an AAT AA at. ft AM WALL... TA 
Emissions not possible or not recommended, .. 6, AZ, A3, A3b, A4& througn AS, FUINTOUgH Fy, 
and PO through PS, 
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Third Order Distortion, oeevere eevee 


RF Compression (TALC*), oceoereoenneeoseeeen 


© 
fa) 
< 
@ 
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e 
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Frequency Stability, . 2. oe eccccvcccses 


Pao ae ms aAwate 
VUCS Wl WPCLaAtllull, @ o@ ee ee ee ee ee ee eo @ 


Visual Dial Accuracy, . «2s ecccccsee of 


Electrical Dial Accuracy, ooneeenereeere 


Audio Frequency Response, ..s.sescccessee 


Phone Patch Impedance, a ee ee 


*Triple Action Level Control’” 


(se Be weerertel 


os 


30 db down from two-tone output, 


10 db or greater at .1 ma final grid current, 


3,5 to 4,0; 7.0 to 7.3; 14,0 to 14,5; 21.0 to 21,5; 
28.0 to 28,5: 28.5 to 29.0; 29.0 to 29.5; 29.5 t 
30,0 (megahertz). 


Less than 100 hertz per hour after 20 minutes 
warmup from normal ambient conditions, Less 
than 100 Hz for +10% line voltage variations, 


ant . 
Selectable upper or lower sideband (suppressed 
carrier) and CW, 


Within 200 Hz on all bands, 


Within 400 Hz after calibration at nearest 
100 kHz point, 


100 kHz crystal, 


350 to 2450 Hz, 


8 %& receiver output to phone patch; high imped- 
ance phone patch input to transmitter, 


Main (LMO) tuni T 
Driver tuning and Preselector, 
Final tuning, 

Final loading, 

Mic and CW Level control, 


Meter switch, 
RF Gain control, 
Audio Gain control, 
Filter switch, 


Tube Complement, . .. « cecccccccseccece 
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Meter Zero control, 
CW tone volume, 
Relative Power Adjust control, 


OA2 Regulator (150 V). 
6AU6 RF amplifier, 
6AU6 ist receiver mixer, 
6A U6 Isolation amplifier, 


> 
>» 
id 
4 
> 
h 


6AU6 ist IF amplifier, 

PATYTS S8..A TT! ~.....12f! .-.. 

UAUD Al LE a TiIpilLier, 

RRNA Dendiint datantan and VU 
Usman 2£YrOCUCT GerTec(or ana Avu, 
6CB6 LMO. 


6CB6 2nd transmitter mixer. 

6CL6 Driver, 

6EA8 Speech Amplifier and cathode follower, 
6EA8 Ist transmitter mixer and crystal oscil- 


lator, 

SEA8 2nd receiver mixer a aed ope lecs qeunliftne 
VOAO 4NU Treceiver mixer alu Vela AMIPLILLIETD, 
RPRAQ OW aidan _tana nanitlatan and amnlifiar 
Viet ZO ws VT iw PS wh OS) eh we Ww AAA US EL CUAALA CLELIPJASLAU SE gg 
6GW8 Audio amplifier and audio outnut, 


lower, 

12AT7 VOX amplifier and calibrator oscillator, 
12AU7 Sideband oscillator, 

6146 Finai amplifiers (2). 


6 Germanium Diodes: Balanced modul ator, RF 
sampling, and crystal calibrator harmonic gen- 
eration, 


9 Silicon Diodes: ALC rectifiers, anti-trip recti- 
fiers, and DC blocking. 
1 Zener Diode: cathode bias, 


MNECTIONS, weve ccceesvce « 


Power Requirements, ..ccccosscccsscece 


Cabinet Dimensions, ...cccceccscscseccsecee 


Net Weight. ..ccccccccccsevsccececeecs 


Equipment Used To Prepare 
Specifications, . . wseceee 0 wevvece 


m= nanree me pe Sens Ane te 
ALC input. 
Power and accessory plug, 
RF output, 


Antenna switch, 
Receiver Antenna, 


1 
5 volts at 


12 volts AC/DC at 4,76 amps, 


Q mS 


14-7/8"' wide x 6-5/8" high x 13-3/8" deep 


Heath HN-31 ''Cantenna," 
Heath SB-610 Monitor Scope. 
Heath IM-11 VTVM, 
Heath MM-1 VOM, 


Tr _ at Tr Ym aA , oe eee eee 
mneam Na-f4 AuUQ1O eneratlor, 
ath TMD 991A Minyvornhona 

AFR MOLL AUS UpPsivsivg 


524B. 
Tektronix Oscilloscope, Model 581A, 
Hewlett-Packard Signal Generator, Model 606A, 
Panoramic Radio Products Inc., 'Panalyzor," 

Model SB-12A, 


Boonton RF Voitmeter, Mode 
«os - 


The Heath Company reserves the right to discon- 


tinue instruments and to change specifications at 
any time without incurring any obligation to 


incorporate new features in instruments pre- 
viously sold, 


So eereevoroe 
v3 


FIRST IF 
AMPLIFIE! 


v2 


AMPLIFIER 


RELAY 
AMPLIFIER 


CRYSTAL 
OSCILLATOR 


ANTI-TRIP. 


v4 


v3 


FIRST IF 
AMPLIFIER 


Fu 


CRYSTAL 
FILTER 


VI4A 


AUDIO 
AMPLIFIER 


vio 
RF AMPLIFIER 


SECOND IF 
AMPLIFIER 


| ipa aire caeaden 5 


-THESE BLOCKS ARE FOR 
r 1 THE CIRCUITS THAT ARE 


1 MUSED IN THE TRANS~ 
' 1 MITTER BNDRECEIVER MODES 


L..—-.—1 OF OPERATION. 


BLOCK DIAGRAM 


the Circuit LC ip 
Small sections of the Schematic are e also in- 
cluded in this Description to make the cir- 
cuits easier to follow. 


Note that the receiver circuits are across the 


aL. 4-2-7 -- = mitt ae om ee wee me ee 


bottom, and the transmitter circultS are across 


anA Dianlb Tisanw ™ 
Ma LOU R viapraiis. 


Di 
that are used for 


» oA. 


© 
1 
"ee 


These circuits, "which are shown in both the 
Mransmitter and receiver portions of the Block 
Diagram, are identified in the Block Diagram by 
dotted lines, 


Each rotary switch wafer is identified by the 
front panel name of the switch, and by a letter- 
number designation that shows the position of 
that wafer in the switch, See Figure 2-1. 
BAND 2F. 
4 4 ~~ 
FRONT PANEL — WAFER NUMBER F = FRONT SIDE 
NAME OF SWITCH WITH SWITCH VIEWED OF WAFER; 


FROM FRONT PANEL. 


R = REAR SIDE 
OF WAFER, 
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r the resistors, 
“placed in the follow- 


oO 
+ 
3 


O- 99 Parts on modulator circuit board, 
100-199 Parts on IF circuit board, 
200-299 Parts on bandpass circuit board, 
300-399 Parts on audio circuit board, 
400-499 rts on RF-driver circuit board, 


700-799 Parts on driver grid circuit board, 
800-899 Parts on driver plate circuit board, 
900-999 Parts mounted on the chassis, 
TRANSMITTER CIRCUITS 

The chart in Figure 2-2 lists the various fre- 
quencies that will be found throughout the trans- 
mitter on each bar id, Th transmitted lower side- 
band frequency of 3,895 MHz, modulated with a 


1400 hertz audio tone, which is shown on the first 
line, will be used when tracing through the 
transmitter circuits, The other frequencies re- 
ferred to in this Circuit Description will also be 
found on the first line, 


| CARRIER | | i | 
POSCILLATOR | | i I I 
| (3393.6 kHz plus |LMO | SIGNAL FRE. | HETERODYNE | TRANSMITTED} 

|1400 Hz mod- |FREQUENCY | QUENCY AT | OSCILLATOR SIGNAL 
| ulation), |@ETWEEN | BANDPASS FREQUENCY | FREQUENCY [| 
CRYSTAL 5 AND 5,5) (| FILTER | (CRYSTAL | i 
| FILTER l [| (BETWEEN | FIXED) | i 
| PRE SUENCIE | ! 8395 ” 
Q S | 8,895) | | I 


I 
roll 
¢. 
= 
a 
Nd 
' 


[3.5to4 | 3,305 | 5,105 | 8.5 | 12,395 ; 3.895 4 
J7to7,5 | 3,395 | 5.3 | 8,695 | 15.895 } 22 i 
J14to 14,5 | 3,395 — 8,695 | 22.895 14,2 
J 21 to 21.5 3,395 | 5.2 | 8,595 29,895 | 21,3 ' 
[28 1028.5 | 3.395 5.4 8.795 | 36,895 | 28,1 H 
28.5 to 29 3,395 5.3 | 8.695 [ 37.395 I 28,7 I 
Foto 29,5 | 3.395 | 5.3 | 8695 | 37,895 } —-29,2 i 
25 to 30 3,395 | 5.4 | 8.795 | 38,395 |} 29.6 | 
fan freauencies are in MHz, { [ | I | 


nN 
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INPUT SIGNAL 
(AMPLIFIED MICROPHONE 
SIGNAL FROM ViA) 


VOX 
SENSITIVITY v2 l2at7 


| - VITA 


VOX AMPLIFIER 


2 —_— 4 | TO RELAY 
S29 $9 — 9 Wg OE 4 +Dh-> » Pp R 
kono C902 PAA Dare ——, s a AM LIF TE 


jim “Tao rr | ‘| 100K | 100K NL OO |pze! vee 
SSS | | cele Sou 
| | 1o]- 330 | 
yC MODE 
oR O 3, 2F | | | 
runcrion }) ie | | | 
tT ge Oo] | | 
rLo jl O | | | 
/ 7 f 7 e rT v rr vo 
AMPLIFIER V15B ciRCcuIT 
Figure 2-3 
VOX Amplitier (Figure 2-3) Relay Amplifier (Figure 2-4) 
Than Tamanna nierns Ane lan meerttah nA fee nee, enn ntern tn Detlecs aeeelifins WIAD $2 hall fe nee FO Areine 
LLC Transceiver Call VO SWILIULICULLTLULILICULCELVE LU NeWdYy Aalpilier VifD ib lec 1 CUuULlUlL Uu atk 
transmit by either the VOX fyurnina rnoratod wanniwa onnratinn IAv tha nocitive unitace that 
i re Fete rt 658 oo wy wets, d tee ¥ wan Qv¥vVavnr Vy. atTU a2UUCcCave Uperauull vy “iG PUosvave VELMA R LE tee 
transmitter) or the push-to-talk method, The is maintained at its cathode by zener diode 
VOX circuit works in the following manner: D202. V12B is made to conduct for transmit op- 


The audio signal from the microphone is coupled 
through Speech amplifier VIA and capacitor C9 
to the VOR Sens control, F rom the arm of 


pacitor C211, rectified by diode D201, and 
applied to relay amplifier V12B, which actuates 
the transmit-receive relays, 


In the PTT and Calibrate positions of the Function 
switch, and in the CW position of the Mode 
switch, the lead from the VOX Sensitivity control 
to the grid of V1I7A is connected to ground, This 
keeps stray microphone signals 1 from activating 


— TPNRUW 2 ee th Ae 
the VOX circuit during PTT and CW operation, 
nor aAurineae ralthration 
We MUL aig WVOaALAWSL ALAvilig 


eration by the VOX voltage at its grid, or by 
the push-to-talk switch on the microphone 
which shorts the cathode to ground, (The cathode 
of ViZB is aiso shorted to ground by wafer 2F 


_ 7? RA er ee san 46 Wrenn wrastinn 

or the Modae switch m me s2un posivior 
TDinde D201 roctifies the audio sional from t _| 
A7AUUO 27OUL 2A ULAR HAY Brepsstin 44 WE ew 
VOX amplifier so that a positive voltage ap- 


grid of relay amplifier V12B. The 
positive voltage at the grid causes the relay 
amplifier to conduct, and the plate current 
of V12B causes relays RL1 and RL2 to close 
and place all circuits in the transmit mode of 
operation, 


pears at the gr 


mL. mT fen tenn ta alt nel Ther erasing tha 
£4110 VVA LULU LI] LLELLE 1S aujyustcu wy Val yas Llic 
Aienharana tima far nananitnr C912 unth thea VOY 
Delay control, 


TO MIC SOCKET 


GRAay 


_.-—4- 
V12B 
FROM (cai 1/2 6EAB I | | 
me Been, | 
AMPLIFIER #4 | 
roe 
Lme—a-—--) || 
ce] Sh 
cz3] ] 
2T~ I ox | | | 
Jonge | 
R903 . 
~ lezes sac! | 
Ld | 
-—T~ I5VI gs 
005 L j , 
~ = ey 
Pian: 
5 IMM 
Anti-trip Circuit (Figure 2-5) 
The anti-trip circuit is used inthe receive mode 
of operation to keep the speaker signals from 
activating relay amplifier V12B, 


An audio signal is coupled through capacitor 
C305 from audio power amplifier V14B to the 
Anti-Trip control, This audio signal is then 


TO MUTING 
NETWORK AND 
VI4A 
RL2 | RELAYS RL! 
| | A 13 RED a 
one 
4 Vw a vet 


NO 


coupled through isolation resistor R25 and recti- 
fied by diodes D1 and D2, resulting ina negative 
“capacitor C25 _and resistor 


tive voltage from ‘the 
with no positive voltage 
fier V12B remains cut off, and the relays 
remain in the receive position, 


TO RELAY COILS 


¢ 


RELAY 3 
INPUT SIGNAL AMPLIFIER # 
FROM MICROPHONE 
(THROUGH VIA 


AND vt7A) 


Ke 


wo \ 
— 


I5v 
R25 RED 
’ (RE ») (BLU) 7 

47K 3 

p2 = | ANTI 
— TRIP = == 
re = 

[ L305 
= “T™ -02 


FROM RECFIVER 
POWER AMPLIFIER 
146 
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ee ee 
TO vox 
CIRCUITS Ria ——— 
[B+ 300 | 
PHONE RI aloe 4700 
rain cg a Ces 
r00KS oF | >. Tao | VIB 
—7] Co0y | VIA ra Yt I | 72 GEAS 
T oT V2 8EA8 + i = | FOLLOWER 
. EEC = = 
at “er ne | OQ 
= = = p2e AMPLIFIER ® Sf, 
22K [- _t.* a 6 a 
fo R931 $ a =2=33 IM ee thew A 
(‘ _ 22K | ] — ~~! 


oo “10 
INPUT | 00 | 
] _ > 
TO THE ~ ~ 
CATHODE OF 
viI2B 


AND MODE 2F 


The audio signal from the microphone is coupled 
directly from lug 1 of the Microphone input 
socket to the grid of speech amplifier V1A, 
Lug 2 of the Microphone input socket is returned 
to ground through the push-to-talk switch on the 


microphone, 


A 
“d 


le 
o 
3 
5 
CD pale 
o wu 
of 


jue 
ta 
 £ 


Capacitor C1, at the grid of V1A, limits the high 
frequency response of this stage and passes to 
ground any RF signals present at this point, 


The setting of the Microphone Level control 
determines the amount of modulation since it 
adjusts the amount of speech signal that is 


coupled through cathode follower V1B to the 


ee eae Bn See ee Peer | Do. TFrOMD -..A YTaD 
Valalc cu modauiat r circuit, fUL Lop alu vuUpp 
moratinn VU1R ovid racieator R19 ice raturnead to 
wypwe AVAUE Ly vba b+ aM averse £08 Gs 2:7 2 VUES £48 CW 
ground through wafer 1F of the Mode switch 
and contacts 6 and 10 of relay RL2. When the 


1c /cw re a ci3 
LEVEL - | Is —Il--+r0 


3 ats 4 I\.2) BALANCED 
RI2 RI? MODULATOR 
a Sim $2000 


= 


TO MODE 1F 
AND BIAS SUPPLY 


Mode switch is in the Tune or CW position, 
mand nan £.1FW.-- ase 6TTIT fT]. meek -~LE Lee — ete <3 

Lalhvuuc LULUWEL VID 18 CUL Jury vy a Vids VULL= 
ace that ie aimniliad ton it fram tha imetinn of 
“pow PALL bh ba “Vyppsswnu a at &A VWI ESS easy J WHEL CAVA L 7S 
bias voltage divider resistors R308 d R309 


Carrier Oscillator (Figure 2-7) 


The carrier oscillator consists of two Colpitts 


crystal osciliators, These oscillators supply 
an RF hal 
E ‘ 


af © Signal to the balanced modu: for 
tranamit onoeratinn and a hatarndawne cional tn 
ws MALI ESAAU wvwyews Gav arhhy eAA ALS “~~ Saw VW ed WI y ssw by op stcia cw 
product detector stage V13 for receive oner 


ra 
tion, Tube V16A and crystal Y1 (3396.4 kHz) 
serve as the USB (upper sideband) carrier 
oscillator, and tube V16B with crystals Y2 
(3393.6) and Y3 (3395.4 kHz) acts as the LSB 
(lower sideband) and CW carrier oscillator, 


af \° 
tA 
9 
ig 


wafer 1R of the Mode switch which connects 
its plate circuit to B+. Wafer 2R of the Mode 
Switch connects the proper crystal to the grid 
Y2 _for isB operation and Y3 for 


When the Mode switch is in the CW position. B+ 


is connected through p art of relay RLI1 to either 
V16A or V16B, 
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4 rtf 
A 9 R6 
Ca | Yon td _ TO BALANCED 
cy 33K | _{es | ® MODULATOR 
_leze =~" | “Jor 
MODE | | “Troe | Tee! = | 
mo | | + MIGA Og VI6B | 


12AU7 CARRIER 
OSC/BFO C8 


iIOOKIC7F RSF 
5 7 =, S2000 | 
LJ} rr | 
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For receiving CWienals, lugs 9 and 1 of relay Balanced Modulator (Figure 2-8) 

RL1 place tube(V16Bhnd crystal Y1 in operation, 

For transmitting-CW, lugs 9 and 5 of relay Diodes CR1, CR2, CR3, and CR4, are connected 

RLI place tube V16B and Crystal Y3 in operation, in a ring type balanced modulator circuit, When 
the audio signal from cathode follower V1B and 


When receiving CW signals, the receiver is the RF signal from carrier oscillator Vi6 are 
automatically tuned . kHz below the incoming sig- applied tothis balanced modulator, two additional 
nal (this signal is zero beat against your trans- frequencies are produced: one is equal to the sum 
ceiving frequency) by V16A and crystal Y1, ‘which of the audio and carrier frequencies; and the 


are used as a BFO (beat frequency oscillator), other is equal to the difference between them, 
When transmitting, tube V16B and crystal Y3 These sum and difference frequencies are the 
cause the output signal of the Transceiver to be upper and lower sidebands; and only these 


at the same frequency as the incoming signai upper and lo ower sideband signals appear at the 
from the other station, output of the balanced modulator circuit, 
CARRIER 
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CONTROL 
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S bn TS ISOLATION 
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FOLLOWE & cal ek yy | gris 
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igure 2-8 
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The 3393.6 kHz carrier oscillator signal is ap- 
plied through capacitor C16 anda cross a bridge 


resistors R15 and R17, and diodes ‘CRI CR2, 
CR3 and CR4 of the modulator diode ring. See 
Figure 2-9. The carrier signal is balance 


at rt on AL. 


Null control and the Carrie 
“wn + 
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Gude 5 
TA mm HS = 


The audio signal that is coupled to diodes 
CR1, CR2, CR3, and CR4 from cathode follower 
V1B unbalances the modulator at an audio rate, 
causing the sum and difference sideband fre- 


meen T) ava tn Fn te ee oY nat thn wee atana at of ha Ia ana 
QGuEencieS tO appear at Te OUTPUT paltancea 
modulator transformer T1, Whenno audio sional 

BF ee, ee ee ee ee Ce We Se augaio “oO ama 


appears at the input, there is no output signal 
from the balanced modulator circuit, Capacitor 
C15 is an RF bypass, 


When the Mode switch is turned to the CW posi- 


tion, wafer 2¥F connects one side of the diode 


rie a ie. ., a in a ae + nn Se | 
ring to ground, L1n1sS pr una CONnNnection unvpal- 
annna tha nallsd feivnneriit and thaimhalannas raydana 
Alice nyd CALS AAULICM LLL At GALIM Ul MLIVGALALIL GS Ue ce 
cH 


N) 
He 
a 


ence se ba td 


ated ‘alee 
ondary of balanced modulator transformer T1. 
This ‘signal is then coupled through capacitor 
C22 to isolation amplifier V2, The secondary of 
transformer T1 is tuned to the CW carrier fre- 
quency, 


" 
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CARRIER 
OSCILLATOR 
SIGNAL 
FROM VI6 
» 0 
a-7 
lealatinn Awmawlifiaw (Eo taseean 9 4Mi 
SOMtION AMPpitié? iF igure c-1vu; 


Both the upper and lower sideband signals from 
the balanced modulator circuit are coupled 
through capacitor C22 to the cathode of isolation 


amplifier Vz, V2 isolates the balanced modu- 
ti... ee. ae eae PS a Peer ae, | L2tL _. ee | = 

4atOr CircCult rom tne crystal iter, ana pro- 
wide nennar imnadannn matnahingag tr th meratal 
Vv Mu B+ vpes £h1L1PCUaliv_wt ation an tu a tal 


Se oe ae a we eee ee 


varied by the ALC (automatic. “Te vel control) 
voltage that is connected to its grid circuit 
through resistors R21 and R22, The complete 
ALC circuit will be described later under the 
heading ALC Circuit, 


Cc filte 
the CW “mode of operation, ‘the gain of V 
controlled by the CW section of the Mic/ 
Level control. This control supplies a variable 
negative bias to the grid of V2 through wafer 


a a 31> mma 


iR of the Mode switch and resistors R22 and R2i, 


as 
= 


B+ is supplied tothe screen of V2 in the transmit 
mode only, through resistor R937 and contacts 
7 and 11 of relay RL2, 


Barve 


ISOLATION 
AMPLIFIER 
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Crystal Fiiter (Figure 2-11) 
Crystal filter FL1 has a center frequency of 3395 
kHz and a usable bandwidth of 2,1 kHz (3393.95 


kHz to 3396.05 kHz at the 6 dbpoints). See Figure 
2-11, This filter, in the LSB mode of operation, 
passes only the sum frequencies (the 3393.6 kHz 
carrier frequency plus all the audio frequencies 
from 350 to 2450 Hz), which contain the upper 


sideband intelligence, The carrier fr equency it- 
self, as shown in Figure 2-11, is further reduced 
20 db by the crystal filter, This attenuation plus 


the attenuation of the balanced modulator gives 
= 4 


an ultimate carrier attenuation of at ieast 50 db, 
(The apparent frequency discrepan icy here in 
Sidebands and acorrier is overcome later, when 
the sidebands inverted in the second mixer.) 


In the USB Mode, the filter passes only the dif- 
ference frequencies (the 3396.5 kHz carrier 
oscillator frequency minus the audio frequencies 


Lebel 


rom 350 to 2450 Hz); this contains the iower 
sideband intelligence, In the CW Mode, a carrier 
of 3895. 4 kHz passes through the crystal filter 
with no attenuation, 


If the SBA-301-2 Accessory CW Crystal Filter 
is installed, the signal also passes through it 


when the F. liter switch is in CW. The 400 Hz 
bandpass of the CW Filter will not pass the 
normal audio range, therefore making SSB sig- 
nals unintelligible 
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iF Amplifier (Figure 2-12) 
TH Acsnectifiann U9 amntifinag tha aignal ranoitvad 
4f SATTIPILLICL Vo TIPsie 5 UlO Sipsias seceivenu 
from crystal filter FL1, The second IF ampli- 
fier, V4, is not used in “transmit operation. IF 


transformer T102, which is tuned to 3.395 mc, 
acts as the plate load for V3, The output signal 
from V3 is then coupled through capacitor C111 
to the rey of first transmitter mixer stage V5A, 
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VITLZ, trap is used to remove the second 


~0 tb. RATT ss antennal 
zh te Seoud WLLLZ Dip iia, 
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automatic level control for the transmitted sig- 
nal, When the Mode switchis inthe CW and Tune 
positions, the gain of IF amplifier V3 is controlled 
by a variable DC bias applied to its grid, This 
bias voltage, which ‘originates at the arm of the 

1, is coupled to V3 through 


Vv 


circuits 
are explained separately on Page 144, of this 
Circuit Description, 
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LMO/Crystal Oscillators (Figure 2-13) 


An 8,5 MHz signal is required at the output of 
first mixer tube V5A to produce the correct 
output frequency on the 3,5 to4 MHz band, which 
is being used in this Circuit Description, This 

8.5 signal is obtained by mixing the 3,395 I iti 


er ee oe 


stable variable oscillator that can be contin- 
uously tuned linearly over a frequency range of_ 
5 to 5.5 MHz, Crystal controlled Colpitts oscil] 
lator V5B may be switched into the circuit 1T 
for crystai controiied opera- 


The Freq Control switch performs the following 
functions: In the LMO position, the signal is 
connected — from the LMO to first transmitter 
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crystal oscillator V5B is connected to first 
transmitter mixer V5A, and the LMO output is 
connected to second receiver mixer V12A. 


and receiver sections are e controlled by ac acom 
mon oscillator, This causes them to always be 
locked on identical frequencies, 
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The term Uniocked means that the Transmitter 
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First Transmitter Mixer (Figure 2-14) {™ ‘o——_ ere 
The 3.395 MHz IF signal at the grid, and the ex =7(o: e@-9—H 
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5.105 MHz LMO signal (or crystal oscillator x5), . i be | = =| | 
signal) at the cathode, are mixed in first trans- [*-© | 3s4— | | 

tter mixer tube V5A to produce sum and ssp fe | | 

a?7o o2 1 kkzoel 330 _le224 
“tifference frequencies, The 8,5 MHz sum of these | | = | oats seeoeTs. | | 
two signals is coupled from the plate of V5A t + 5 | + a + {| 
through bandpass filter T202 to second trans- == 880-4 ~~ 
mitter mixer V6, | alg 836 al : | | 
SE Le | | 

The Bandpass filter T202 is tuned to pass only }=- = |= ——__I | 
those signal frequencies between 8,395 and 8,895 | l | l 
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4hn CO FR WATT meee Af Ak UT UL ls er Le « TO FREQ. eiper eccrann 
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First transmitter mixer V5A, second trans- | m vids 
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mitter mixer V6, and driver Vi are cut off 


than Mmaanieaern «-rAR me ee . 
curing the receive mode of Operation Dy anega- re a “CUTOFF LINE 
tive voltage that ic annlhiad ta thaiv ovida thencsh oan 
we WUAABS telat IS appsled to Meir grias througn | wed —0C VOLTAGE 
diode D301 and resistor R301, This nevativ yw SOURCE 
O 2 & erywvieg £44455 AURAL ain 


voltage is removed for the transmit mode } 
contacts 6 and 10 of relay RL2, which cause the 
er side of diode D301 to be grounded, 
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Figure 2-14 
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Heterodyne Oscifiat tor and Cathode Foilower The frequency of the tuned piate circuit of 
(Figure 2-15) second mixer V6 is the operating frequency, 
All other frequencies are shorted to ground, 
Heterodyne Oscillator V19A operates as a tuned- In this instance, the difference between the 8,5 
plate crystal oscillator, The proper plate coil oe eee ey eae eee coewceat ne Oe 
. ILE Sy < ‘ p * om 
for each band, L601 through L608, is selected we + mi — wa -_ FNS BO NE ES 
; : odyne oscillator frequency results in a second 
by wafer 2F on the Band switch, The output sig- iver outnut frequency of 83.895 MHz. This out 
nal from the Plate of the oscillator is coupled Fe eye as te 
through cathode follower V19B to the cathode of put signal is coupled to the grid of driver stage 
second transmitter mixer V6 and to the cathode vi. = 
of first receiver mixer V11, The correct oscil- Th M r 
lator crystal for each band is selected by wafer . 3 5 th Hz pie nuning con L701, ee 
1R of the Band switch, The crystals below20 mc _2CT OSS the plate tuned circuit onall bands, along 
are fundamental cuts, and the higher frequency 004 switch wafer 8F connects the correc! 
er stals O erate on their third vert nes Vai sJ VV SLL AS WaALWEL we WW2h440 UY OS aed ewe!) 2 UY 
y Pp ° OneS. amount of inductance in parallel with L701 to 
_ er ° trac rp tune ea and, t the 3.5 MHz (80 meter 
The grid voitage of Vi9A can be metered at TP © ch band, excep 3.5 ( ) 
be he penitMete: antictte band, which uses coil L701 only, 
LO CHCCKH USClIIIAlUr ACULVILY, 
Tuning capacitor C421B is connected across the 
tuned circuit on all bands, Tuning capacitor 
C421A is connected in parallel with C421B on 
Second Transmitter Mixer (Figure 2-16) the 80 meter band only, by Band switch wafer 
3R. 
The 8.5 MHz sional from the inst transmitter 
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mixer and bandpass filter is coupled to the grid 
of second mixer tube V6, The 12.395 MHz output 
from the heterodyne oscillator is coupled to the 
cathode of V6, These signals are mixed in V6 to 
produce the operating frequency. 


Driver (Figure 2-17) 


Driver stage V7 amplifies the 3,895 MHz signal 
from second transmitter mixer V6 to a leve 
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Figure 2-16 


The 3.5 MHz plate tuning coil, L801, is con 
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ces “Ea CULL } < we Lil 
nected across the plate tuned circuit on all parallel with tunine canacitor C422R for the 
bands along with the fixed and variable tuning 80 meter (3.5 MHz), 40 meter (7 MHz), and 20 


capacitors, A secondary (link) winding on L801 meter (14 MHz) bands 
is uSed in the receive mode of operation to 


couple the received signal into the Transceiver, Neutralization of V7 is accomplished by feeding 

a portion of the plate signal back to the grid 
Band switch wafer 4F connects the correct through a "neutralizing wire™ capacitor to the 
amount of inductance in parallel with L801 to plate tuned circuit of the second transmitter 
tune each band, except the 3.5 MHz (80 meter) mixer, 


band, which uses coil L801. nly, Band switch 
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Final Amplifiers (Figure 2-18) 


Final amplifier tubes V8 and V9 are connected 

2. re. © | ee | , ee oe na alaaag ARK1 Tamaann 

In parallel ani TUNCUON aS UlasoS 4.4 sativa 

amplifiers, A fixed nerative bias is annlied to 
= eide Me £4 AAA SAW pee Ree Sere 

the grids of these tubes through resistor R916 


and choke L903, This bias limits zero-signal 
p.ate current, B+ is removed from the screen 
grids under receive conditions, by lugs 7 and11 
of relay RL2 to reduce the plate current to 


zero and cut off the tubes. RF driving voltag 


For the LSB and USB modes of operation, the 
peak driving voltage is controlled by the Mic- 
rophone level control (in the grid circuit of 
V1B) and the limiting action of the ALC (auto- 
matic level controi) voitage, Thi 


The output signal from V8 and V9 is coupled 
through RF parasitic chokes L904 and L902 and 
through capacitor C915 to the final tuning ca- 


pacitor C925 and plate tank coils L905 and L906, 
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e parasitic chokes eliminate any tendency 
q 


each band by shorting out the u mused section, 
Wir.f-.. FR alnwn antnantan tha wnmunnan nambhinatinon 
WalGr ort ALSO S€1ecrcs wie PEUpCr Lvilivaacauas 
of final tank tuning a d loadine canacitors for 
Mw & BEAU. i414 44 SoS *5 wwe aw Dp Sl 

each band 


Neutralization of the final amplifier is accomp- 
lished by feeding a portion of the plate signal 
back to the grid through neutralizing capacitors 


C9i3 and C9i4, and across C80i in a bridge 


circuit, 


The output signal from the final tank coil is 
coupled through lugs 8 and 12 of relay RL1 
to the RF Out socket, The antenna switch 
allows separate transmit and receive antenna 
circuits to be used, so the Rec Ant socket can 


aay Gee. bee Gee - a 5 eendner FAm ian with 
be connected to an external relay for use with 
Tin onaKn amntlifinona that An not hava hiuilt—in anta a 
ALMITAL ALLIPLIL IT] CAA UY BAUER © Ske sae annee 


ALC Circuit (Figure 2-18) 

TL ATS fagstremntin 1 . a\ 45 

tne ALL (automatic level Control) DlaS voltage 
ga AnwaolannanA Bare. no meee] en restine AL 4h LW 82een 

iS Geveiopea irom a Smal portion Of the signal 
in tho final amnilifior ctawa Thie sional ia than 
ses wesw 2s Sh OVALS EERE wet ve @ 44515 Lent = lutenetatenl 05 YALL ALL 
rectified, filt ered, and fed back to the preceding 


needed, ALC ‘voltage assures maximum trans- 
mitter output without overloading, 


mrt _ AT ft __.44.. . ff. ale A 2 __ 2 > = | 

ine ALL voltage ror 1S ranscelver 1S aevel- 
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mitter from ‘overloading, without causing the 
voice peaks to be flat- topped, by compressing 
the speech waveform, The triple action of this 
circuit is described below in paragraphs 1, 2, 
and 3, 


1 Ame mand ernltnwanan at ¢4ha mundraa mf fan 
be 4sny peak voitageS at me grias Or tina. 
tubes V&8& and V9 that drive the cride nosi- 


tive into grid current will develop bursts of 
voltage across resistor R916, This forms 
an audio-frequency AC that is coupled 
through capacitor C911 to voltage doubler 
rectifiers D902 and D903, The rectified 


arr 


negative output voitage goes to the ALC line, 


2. The variation 


—e =_sa~ we ee fea. 


plifier screen supply voltage ¢ on speech 
peaks produce a varying voltage which is 
coupled through capacitor C908 to rectifiers 
D902 and D903, This second voltage source 
produces additional ALC voltage, 


3. The ALC voltage that is oprained from an eX-4 
ternal linear power amplit ifier can be applied 


eee eee 5 AT &X -_ 
through 


trol, “thus “holding down the “drive 
Transceiver for best operation, 


The rectified voltage from diode D903 is app 


to an RC network consisting of resistors Fi 
Le 
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From the RC filter network, the ALC voltage Tone oscillator Vi5A ‘is turned on when its 
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drive available to the final amplifiers, The V15A is determined by the phase-shift net- 
ALC voltage is also coupled through lugs 8 work (P.E.C. #84-22) in its grid circuit, From 


and 12 of relay RL2 to IF amplifier V3. 


ALC voltage is not developed for CW operation. 


Adjustable bias from the Mic/CW Level control 
ais used instead, 


4 


circuit to turn on the transmitter, It is also 
coupled to the receiver audio amplifier so the 
operator can monitor his transmitted signal, 


the plate of VI5A, the 1000 hz tone is coupled 
through capacitor C315 and resistor R329 tothe 
grid of tone amplifier V15B. 
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(resistor ‘R311 is shorted out through Mode 
switch wafer 1F and the key), and V15B con- 
ducts, 

Thaw nee 4.2 Tete of ITA ED 4h. INN Awe taenn tA 
£PTuUr Ule plate iL Viub, ie 2UUYU Ups Whe 1b 
coupled to the CW Tone Volume control, and 
from there to au dio moylifier V14B, The 1000 


and resistor R328 to the grid of VOX amplifier 
V17A, where it causes the transmitter to be 
turned on, 


CW Operation 


When the Mode switch is turned to the CW posi- 
tion, the following circuit changes occur: 


4 nm. 
ie Vall 


the balanced modulator’ © or VOX circuits, 


2. CW crystal Y3 is connected to the grid of 
carrier oscillator V16B, 


mann ean ft est) wen WA aN ners et Bie 
Qaliccu sYU Lt all PIUUULO ali UULPUL Sipil 
(see Mode switch wafer 2F), 
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6. Cut off bias is applied to the grids of 
transmitter mixers V5A and V6, and to the 
grid of driver amplifier V7, through Mode 
Switch wafer 1F and diode D904, 


e relays to h 


The relays stay in this position . ; 
time that is determined by the setting of the 
VOX Delay control, 


At the same time, the key shorts out the cut-off 
bias that is applied to the transmitter mixer 
stages and to the driver amplifier stage, allow- 
ing them to conduct and place the transmitter 
on the air, 


The RF output signal from CW carrier oscillator 
V16B is coupled to the b alanced modul ator stage, 


the RF signal to be coupled through transformer 
T1 to isolation amplifier V2, From V2, the signal 
proceeds through the transmitter in the same 


see ran Se a 


manner as the LSB and USB signais, 


Figure 2-20 shows the position and assigns an 

identifying number to each of the relay sectior § 
on the main schematic, The numbers will b& 
used in the following paragraphs to explain how 

each section is used, 


1 Wie anntinan anwlingn Da waltaman tn thn ane 

se Selb SCUCMUL AYYLATCD AFT VULLARS LU UIT CULE] 
rect half of carrier oscillator tube V16 
in the Tune and CW positions of the Mode 
switch, 


2. This section is connected to the power plug 
for external use with linear amplifiers and 
evices, The contacts have a rating 


3. These contacts apply B+ voltage to the 
Screens of V2, V7, V8, and V9 in the 
transmit mode, and to the screen of V4, 
V10 and VI1i in the receive mode of op- 


eration, 

4, These contacts ground out the receiver cut- 
off bias in the receive mode, In the trans- 
mit mode they ground out the cut-off bias that 
is applied through diode D301 totransmitter 
stages V5A, V6, and V7, 
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Ve 411 WIT UL ALIDILILL mode, ULC Doe UVILLALU LD apply 
ALC voltage (or CW bias) to the grid of 
V3. In the receive mode they apply AVC 


voltage to V3, 


6. This section applies +150 V B+ voltage 
through the Freq Control switch to either 
the LMO or crystal oscillator V5B, 


7,8. These contacts switch the antenna between 
the receive and transmit circuits. 


Phen the Transceiver is in the transmit mode, 
a large negative bias (approximately -90 volts) 
is applied through the RF Gain control and diode 
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mixer ‘V12A, second IF amplifier V4, and 
amplifier V14A, The large bias is necessary 
V10 to keep the transmitter signal at the 
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First audio amplifier V14B is cut off by the 
bias voltage to quiet the receiver audio stages 
when LSB or USB Signals are being trans- 
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will not be heard in the speaker, 


The negative pulse that is applied to V14B 
is formed by ‘the sudden voltage change that 
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occurs at the piaie ot relay amplifier VizB 
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sists of resistors R337, R338, R339, and R340 
and capacitors C320, C321, C322, and C323, 
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RECEIVER CIRCUITS 

NOTE: Figure 2-21 shows the various frequen- 
cies that will be found throughout the Trans- 
ceiver on the different bands, A received sig- 
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coupled through lugs 3 and 11 of ‘the antenna 
relay (RL1) to the link winding of coil L801, 
The secondary of L801, part of the Driver 
Preselector capacitor, and the other compo- 
nents in the driver plate tank cir cuit, are 2 also 
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part o 
Preselector capacitor, and the other components 
of the second transmitter mixer plate tank cir- 
cuit, 


The gain of RF amplifier V10 and first receiver 
mixer V11 are controlled by the AVC voltage, 
and an adjustable negative bias that is coupled to 
their grids from the RF Gain control, 
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First and Second Receiver Mixers (Figure 2-23) 
The amplified 3,895 MHz signal from RF ampli- 
fier V10 is coupled through capacitor C419 to 
the grid of Vii 


41. mma At 


wo signals are then 
in V11 and coupled with the sum and difference 
frequencies to the bandpass filter, 


The bandpass filter, which passes only the fre- 
quencies between 8.395 and 8,895 MHz, allows 
the 8.5 MHz difference frequency to pass on from, 
V11 to the grid of second mixer tube V1I2A@®™ 


A 5.105 MHz signal is coupled from either the 
LMO or crystal oscillator V5B, through the 
Freq Control switch to the cathode of V12A, 
The 8.5 MHz signal at the grid andthe 5,105 MHz 
Signal at the cathode are then mixed together 
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sele ctivity for SSB reception in crowded ama- 
teur bands, Crystal filter FL2 can be switched 
in for CW reception, FL2 sets the IF bandwidth 
at just 400 Hz wide, This narrow bandwidth is 


good for CW reception only, a 
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iF Amplifiers (Figure 2-24) 
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through capacitor C101 to first IF amplifier V3, 
The amplified signal from V3 is coupled to two 


places: to the grid of V5A, which is cut off in 
receive operation; and to second IF amplifier 
V4 through IF transformer T102, 
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AVC voltage is supplied to the grid of V4 by 
the AVC line, AVC voltage is switched to the 


grid of V3 through lugs 4 and 12 of relay RL2, 
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> en t R416 tive DC voltage at pin 1 of V13A that is pro- 
BAA portional to the signal strength. This negative 
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AVC Circuit (Figure 2-25) 


The negative bias at the control grids determines 
the amount of amplification that will be obtained 
rst receiver mixer 
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These two voltage sources are connected to 
diodes D101 and D905, which act as a diode 
gate. This diode gate permits either voltage 
to control the gain (of V10, V11, etc.) without 
interacting with each other, 
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through recictor P419 to the erida nf V1N and 
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Vil, and through resistor R415 to the grids 


of V3 and v4, Voltage divider resistors R415 
and R416 cause only one half of the total 
bias voltage to be coupled to the grids of IF 
amplifiers V3 and V4, 


ceived Signal, This produces a fast-attack, 


siow-release AVC characteristic, 


pr 
AVC voltage that is significantly higher than 
the bias voltage from the RF Gain control caus- 
es the gain of V10, V11, V3, and V4 tobe 
reduced, This keeps the output of the RF and IF 
amplifier Stages at a nearly constant level 


despite wide amplitude changes in the received 
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» difference frequency between these two signals, 
pCapacitors C119 and C121, and resistor R119 


are connected in a filter network that bypasses 
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any RE signal coming from Vi3C to ground, 
but permits the audio signal to pass through to 
audio amplifier V14A. 


The signal from the product detector is anplied 
to the AF Gain control to determine the amount 
of signal that will be coupled through capac- 
itor C308 to the grid of audio amplifier V14A, 
The audio signal is amplified in V14A and then 


coupied to ower _amplifier Vi4B, Tube Vi4B 


a portion of the ou sutput back to the 
V14B as negative teedback k for less distortion, 


Three outputs are provided by the secondary of 
transformer T301: a headphone output, a 600 2 
output, and an 8 22 speaker output, Audio ) power 
&% speaker jack is rated at 2 watis 


An audio signal is also supplied to the anti- 
trip network from the plate of V14B. 


CRYSTAL CALIBRATOR (Figure 2-28) 
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cathode of V17B is grounded, and an accurate 
100 kHz signal is connected through capacitor 
and diode CR201 to the antenna input of 
receiver, The harmonics of this signal are 


i10n checks, 
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Calibrate Crystal capacitor C220 may be ad- 
justed to set the crystal calibrator to exactly 
100 kHz using some standard such as WWV, 


The Calibrate position of the Function switch 
also connects the grid of VOX amplifier VI7A 
to ground to avoid accidental energizing of the 
transmitter when using the crystal calibrator, 
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For the transmitting mode of operation, there 
are five different settings of the Meter switch: 
final Grid current, final Plate current, ALC 
voltage, Relative Power output, and High Voit- 
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To measure the grid current for final ampli- 
fiers V8 and V9, the meter is shunted across 
resistor R916 in the grid circuit of these tubes, 


The meter will then read from 0 to 1 ma of 


poaee | ten an 


gria current, 


re a Pp 
connected between the « cathodes of the 
finals and ground, in parallel with the cathode 
resistors, Plate current can then be read onthe 
0 to 500 ma range of the meter, 


nected between the cathode and screen cir- 
cuits of IF amplifier V3, The meter zero 
control is adjusted for zero current flow through 


the meter with no signal input, When V3 re- 
ceives a signal, the resulting current fluctu- 
ations in the cathode are indicated on the meter, 
Since the ALC voltage at the grid controls 
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across resistor R912, rectified by diode CROOL, 
and filtered by capacitor C933, The resulting DC 
voltage, is then indicated by the meter, The 


Relative Power Sensitivity control allows the 
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Operator tO Sev fs TULL power uc C wmnaication 
at a convenient meter reading, 


The high voltage is brought down to a measure- 
able level by a precision multiplier resistor, 
R921, 0-1000 volts can be read on the 0-10 


scaie of the meter, Resistor R922 keeps the 


open circuit voltage at a safe level when the 
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When the Transceiver is in the receive condi- 
tion, and the Meter switch is at ALC, the meter 
indicates the relative strength of the received 
signal in S-units, The circuit operates just as 
it does when it measures ALC voltage, except 
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lat the current in V3 is now controlied py the 


The Meter Zero control is adjusted for a zero 
indication on the meter with the antenna dis- 
connected and RF Gain control at the full clock- 
wise position, The decrease in plate current (due 
to alarger AVC voltage ) that occurs when a signai 
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CIRCUIT BOARD X-RAY VIEWS 
(VIEWED FROM FOIL SIDE) 
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SCHEMATIC OF THE 
HEATHKIT® 
SSB TRANSCEIVER 
| MODEL SB-101 


NOTE: LETTER-NUMBER DESIGNATIONS FOR RESISTORS, CAPACITORS, ETC., HAVE BEEN 7. [J INDICATES HOOKUP WIRE NOT IN THE HARNESS. 


PLACED IN THE FOLLOWING GROUPS: 
8. ( — } INDICATES COLOR CODE OF COAXIAL CABLE. 
0- 99 PARTS ON MODULATOR CIRCUIT BOARD. 


100-199 7 OF 9. ALL RELAY CONTACTS SHOWN IN RECEIVE POSITION. 

200-299 "BANDPASS es 

300-399 "AUDIO = 10. DIODE SYMBOLS ARE AS FOLLOWS: —- FOR GERMANIUM DIODES. 

900-499 ”  RF-DRIVER s —#¢- FOR SILICON DIODES. 

500599 ” CRYSTAL = 

600-699 "  HETERODYNE 11. FOR GREATER CLARITY, RELAY SECTIONS ARE SHOWN CLOSEST TO THE CIRCUITS 
OSCILLATOR = (IN WHICH THEY ARE USED. ONE OF THE FOLLOWING MARKS IS USED TO IDENTIFY 

700-799 “DRIVER GRID * THE SEPARATED SECTION OF THE RELAYS: 


800-899 " DRIVERPLATE ” 
900-999 PARTS MOUNTED ON THE CHASSIS, Z\ = PART OF RELAY RLt 


CO = PART OF RELAY RL2 
1. ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE, 
ALL RESISTOR VALUES ARE IN OHMS (K - 1000, MEG - 1.000.000). 


2 ALL CAPACITOR WALUES OVER 1 ARE IN pf UNLESS MARKED OTHERWISE. 


12, SWITCH WAFERS ARE IDENTIFIED AS IN THE FOLLOWING EXAMPLE: 


BAND 2F 
3. REFER TO THE X-RAY AND CHASSIS VIEWS FOR PHYSICAL LOCATION OF FARTS. 
4. SEE THE VOLTAGIE CHARTS (FOLD-OUT FROM PAGE 112) AND THE RESISTANCE 
CHART (FOLD-OUT FROM PAGE 113) FOR ALL MEASUREMENTS. 
FRONT PANEL WAFER NUMBER, F = FRONT SIDE OF THE WAFER. 
ALL SWITCHES ARIE IN THE POSITION INDICATED BY THE KNOB POINTERS. NAME OF WITH THE SWITCH R= REAR SIDE OF THE WAFER, 
SWITCH. VIEWED FROM THE 
6. ARROW ((¥ INOHCATES CLOCKWISE ROTATION OF KNOB (VIEWED FROM KNOB ENO). FRONT PANEL. 


PART PRIC 
No, Each 
RESISTORS 
1/2 Watt 
1-83 Ld 
1-3 .10 
1-111 10 
1-45 10 
1-4 10 
1-6 210 
i-9 10 
1-90 019 
1-14 10 
1-16 -10 
1-20 10 
1-22 10 
1-24 10 
1-25 10 
1-26 10 
1-27 10 
1-29 219 
1-31 10 
1-33 10 
1-34 210 
1-35 10 
1-36 10 
1-37 010 
1-38 210 
1-40 19 
1 Watt 
1-3-1 10 
1-5-1 10 
T Watt 


3-15-7 15 


3-16-7 15 
CAPACITORS 

Mica 

20-130 Ps) 
20-77 15 
20-96 15 
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION 
No, Each No, Each 
DIODES Miscellaneous (cont'd.) 
a 346-1 .05/ft Small sleeving 
56-25 3.00 Zener, 15 V, 1 W (1N4166A) 434.74 015 Crystal socket 
56-26-1 035 1N191 germanium 434-129 015 7-pin tube socket 
57-27 .60 Silicon 750 ma 500 PIV 434-130 = 15 9-pin tube socket 
490-5 05 Nut starter 
CONTROLS 331-6 10 Solder 
595-840 2.00 Manual 
10-147 075 200 2 
10-149 -60 500 KQ 
SWITCHES 
Clhanecia Dante 
WiEIGvviw FF &I iw 
63-396 90 Rotary wafer 
ab3-397 .85 Rotary wafer PART PRICE DESCRIPTION 
\ No, Each 
CRYSTALS 
RESISTORS 
404-43 5.00 100 kHz 
404-205 5,00 3393.6 kHz 1/2 Watt 
404-215 4,50 3395.4 kHz 1-41 10 i02 
404-206 5,00 3396.4 kHz 1-83 015 562 
404-207 4,35 12.395 MHz 1-3 10 100 Q 
404-208 4,35 15.895 MHz- 1-4 -10 330 Q 
404-209 4,35 22.895 MHz 1-96 10 750 Q 
404-210 4,35 29,895 MHz 1-9 10 1000 2 
404-211 4,35 36.895 MHz 1-90 10 2000 Q 
404-212 4,35 37,395 MHz 1-16 10 4700 2 
404-213 4,35 37,895 MHZ 1-20 010 i0 K& 
404-214 4,35 38.395 MHz 1-22 10 22 KQ 
1-25 10 ©6047 KO 
CIRCUIT BOARDS 1-35 10 1 megohm 
1-37 10 2.2 megohm 
as soma mac ae 1-38 10 3.3 megohm 
@ os. > 4,10 WLOQULALOY 
me 128-2 1.55 IF a 
85-129-2 2.00 Bandpass Precision (1/2 Watt) , 
85-130-1 1.70 Audio 2-716 25 500 K2 1% 
85-131-2 2.10 RF-driver mara miweeme 
85-132-1 .85 Crystal VAP ALTEURS 
85-133-1 285 Heterodyne oscillator Mien 
85-133-2 85 Driver grid  — — SKM 
85-133-3 .85 Driver ate 20-130 15 12 pf 
20-77 15 24 pf 
MISCELLANEOUS 20-102 015 100 pf 
~ oo 20-105 ~20 180 pf 
45-51 025 15 ph choke 
84-22 -60 P.E.C. (printed electronic Disc 
circuit) 21-14 10 001 ufd 
250-133 05 3-48 x 7/16" screw 21-27 10 .005 pid 
252-1 05 3-48 nut 21-44 15 005 wid 1.6 KV 
254-7 005 #3 lockwasher 21-16 018 01 uid 
344-50 -05/ft Black hookup wire 21-31 10 02 ufd 
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Other Capacitors 


26-24 2.20 
26-77 3.00 
26-109 1.95 
23-59 .20 
27-34 625 
COILS 

40-546 60 
40-549 045 
40-548 4,00 
CHOKES 
45-41 095 
45-30 40 
45-53 40 
DiODES 
56-26-1  .35 
57-27 -60 
CONTROLS 
10-57 03D 
10-208 = 1,95 
10-68 65 
10-153 675 
10-154 25 
12-48 1,50 
SWITCHES 
60-2 YAS) 
SO-4 020 
60-1 015 
63-395 1.10 
63-400 1,80 
63-94 1,10 
63-349 2.40 
63-399 2,10 
INSULATORS 
71-4 245 
73-3 10 
73-46 10 


20 pf variable 

250 pf variable 
2-section variable 
3-section variable 


8.5 MHz trap coil 
10-meter coil 


-at4e- - ir 


Final tank coil 


425 uh 
~5 mh 
Parasitic 


1 Ni 91 germanium 


ai*¥ i075 Ssseb LAL Le 


10 KQ2 tab mount 

i00 K& with switch lever 
RNN WO 

wu teu 

1 megohm miniature 

10 megohm miniature 

10 KQ and 1 megohm dual 
TA TaTrarr —12 71 - 

VMrvUl s11aec 

QMNT atlida 

JE aw A wILAVAW 

SPST slide 


3-position single wafer 
5-position single wafer 
4-position single wafer with 
snap switch 

4-position double wafer 


Standoff 
1/2" rubber grommet 
5/16" plastic grommet 


PART 


PRICE 


TERMINAL STRIPS 


431-62 10 3-lug miniature 
431-12 10 4-lug 
AQ1_11 tn Rotwie 
‘Iuswidk ei UV wm LUE, 
431-45 10 6-lug 


CONNECTORS-JACKS-PLUGS 


432-38 1,10 Male connector 

432-39 1,10 Female connector 
436-4 03D 3-lug jack 

436-21 095 4-lug jack 

438-4 10 Phono plug 

438-29 -40 11-pin plug ! 
SOCKETS 

434-39 15 Octal 

434-42 210 Phono 

434-44 oA5 Pilot lamp 

434-118 40 11-pin 

434-143 1.00 Relay 

SHIELDS 

206-77 15 Small tube, 1-3/4" long 
206-68 .10 Large tube, 1- 3/4" long 
206-206 15 Large tube, 2" long 
206-86 10 Pilot lamp 
TUBES-PILOT LAMP 

411-58 1.35 OA2 tube r 
411-11 1,00 6AU6 tube 

411-128 1.60 6BN8 tube 

411-67 1.05 6CB6 tube 

411-63 1.90 6CL6 tube 

411-124 1,50 6EA8 tube 

411-173 1,55 6GW8 tube 

411-24 1.45 iZATT tube 

411-25 1,20 12AU7 tube 

411-75 4.35 6146 tube 

412-14 15 #44 pilot lamp 


HARNE SSES-WIRE-SLEEVING 


134-121 5,00 Wire harness 
134-122 5,00 Coaxial cable harness 
340-3 .05/ft Small bare wire 


PART PRICE DESCRIPTION PART PRICE DESCRIPTION 
No. Each No. Each 

Mee ot wine, (cont'd.) METAL PARTS 

340-2 .05/ft Large bare wire 

346-2 .05/ft Larve sleeving 90-341 20.80 Cabi 

343-7 "05/ft Coaxial cable (RG-174/U) 100.564 3. abinet 

344-51 -05/ft Brown hookup wire -994 2,00 RF cage 

344-59 .95/ft White hookup wire Consisting of the following: a4 

344-21 .05/ft Large red hookup wire ae ee rear plate 

RF cage top plate 
Tae TT eT ETI ee eee eee eee RF erage 
SAAF 19-BUSHINGS-SHAF T COUPLIN 204-573 25 Canacitor bracket 


ee AAR RSA SS 


a 204-588-1 25 Control bracket 
‘  200-479-1 5,00 Chassis 
203-358-2 5,00 Front panel 


453-147 65 1i- 1/4" ‘long. shaft 202-960 225 Support rail 
204-677 10 Comb bracket 
gees in Sedat bushing 206-281 155 Final shield 
ein aa ee shat colar 206-282 50 Switch shield 
455-18 15 9/16" long tauhie 206-280 .70 Center shield 
455-44 "15  Nylonbushine 204-737 .15 Crystal filter bracket 
A5B_4 "70 Shaft oommline 204-738 015 Switch bracket 
~~ _“ eee 205-493-1 .55 Coil cover 
266-97 10 Slide switch actuator 
KNOBS-KNOB INSERT wan 
TOOLS 
462-175 15 7/16" diameter aluminum cea 7 
462-191 10 1-1/8" diameter 0U~ 4 oiU Algnment 
ARA «nA «ne So « fee os: . Aan 10 on OW and emannh 
402-193 1,05 2-1/2" diameter Suvn-ig eJ0U Vvpen-ena Wrenun 
462-218 25 Lever 490-23 10 #4 allen wrench 
455-52 610 Knob insert 490-85 215 #8 allen wrench 
DIAL PARTS trea Meraiar sa me 
ARDWARE 
268-7 025 ~ Rubber belt *‘ #9 Lineduava 
44b-40 ef0 Dial escutcheon Tre nite “ware 
Man nn an asa oa: . _ 2560-179 els 2 AQ vy 2/28"! cnraw 
@*-6 10 3/4" diameter pulley poeiiehies eve bier Oenapeabad 
700-19 20 Dial pulley with 1/4" hole 250-251 -20 3-48 x 3/8" flat head screw 
100-458 25 Dial pulley with 9/32" hole 252-1 05 = 3-48 nut 
254-7 05 #3 lockwasher 
#100-450 Packaged Dial Drive Assembly, 258-5 10 #3 spring clip 
consisting of the following: 
ana cea . _ #6 Hardware 
204-553 005 Dial mounting bracket 250-56 005 6-32 x 1/4" screw 
100-443 1,00 Diai pointer assembiy 250-89 005 6-32 x 3/8" screw 
464-30-1 .25 Plastic dial window 250-276 05 6-32 x 3/8" fiat head screw 
100-447 50 Dial pointer drive arm 250-218 05 6-32 x 3/8" phillips head 
e a Gauwvn~o Lu eV VWrua re vj O Piliis oi) 1ucau 
250-63 205 3-48 x 1/8" screw screw 
266-74 10 Nylon spiral follower 250-284 .05 #6 x 1/2" sheet metal screw 
100-445 045 Zero set drive pulley(small) 250-26 005 6-32 x 5/8" screw 
- 100-449 2,50 Circular dial 250-40 .05 6-32 x 1-1/2" screw 
100-444 1,65 Dial drive pulley (large) 252-3 .05 6-32 nut 
455-42 90 Drive shaft bushing package 253-1 .05 #6 fiber flat washer 


> fl 
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#6 fiber shoulder washer 


PART PRICE 

No, Each 

#6 Hardware (cont'd.,) 
253-2 005 
253-60 205 

254-1 05 
255-79 10 

259-6 95 

259-1 .05 


#8 Hardware 
250-93 05 
250-260 ~05 


Orn Fo Or 


G29U— 124 eV 
252-4 205 
252-28 .10 
253-45 .05 
254-2 .05 
259-2 05 
1/4" Control! Ha 
252-39 205 
253-36 205 
253-39 .05 
253-49 10 
75-18 10 
253-62 005 
259-12 .05 
3/8" Control H 
252-7 .05 
253-10 205 
254-5 005 
259-10 205 
Other Hardware 
252-15 = ,05 
254-9 205 
250-156 10 
207-22 10 


ia 
Q. 
=< 
Q 
la 
(D 


co 


@ co id CO sth 
bo woo Ww 


ns NO WD RDM 
as 


knurled nu 
#8 flat washer 
#8 lockwasher 
#8 solder lug 


4 /A_29 nit 


Af SOUG true 
1/4" dished washer 

1/4" flat washer 

1/4" nylon flat washer 

1/4" nylon shoulder washer 
1/4" fiber flat washer 


1/4" solder lug 


3/8- 32 nut 

3/ 8" flat washer 
3/8" lockwasher 
3/8" solder lug 


PART PRICE DESCRIPTION 


No. Each_ 


Other Hardware (cont'd.)} 


260-39 005 Anode clip (may vary in 
appearance ) 

435-1 10 1i-pin plug retaining ring 

435-10 10 Relay socket retaining ring 

MISCELLANEOUS 

51-123 2.05 Output transformer 

69-35 5.80 4PDT relay 

74-6 025 Masking tape 

110-40 72.70 LMO (linear master oscil- 
lator) r_* 

255-59 015 Foot spacer bad 

261-9 -05 Rubber foo 

266-85 .40 Rotary switch detent 

390-147 10 High voltage label 

391-49 230 SB-101 nameplate 

404-283 37.00 2.1 kHz crysiai filter 

407-101 8,30 Meter 

440-1 «20 1i-pin socket cap 

352-13 015 Silicone grease 

263-7 -05 Felt pad 


The above prices apply only on purchases from 
the Heath Company where shipment is toa U.S.A. 
destination, Selling prices elsewhere in U 5 eA. 


wat 1H. .1 ne —_2-f. aL. Tr a —_ 
ha i0Cai taxes, utside the UA. parts ana 
tel 2 ny 
a av 


AaANnITMNA ANA rastahtaA fenm wom tTanal WManthtiit 
vu VALU alo AaLICAWIC ih Vil WVUL LVLaAL LLC AU ALY 
source and wi - reflect additional transportation, 


